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INTRODUCTION TO THE SITE AND STATEMENT OF PUR.POSE

u. S Department of Energy 100 Areas

Benton County, Washrngton o

- The Washmgton State Department of Ecology (Ecology) U.S. Environmental Protecnon Agency ‘
- (EPA), and the U.S. Department of Energy (DOE), hereinafter referred to as the Tri-Parties, are-

issuing this Explanation of Significant Difference (ESD) to provide public notice on changes to

~ two Records of Decision (RODS) issued for the 100-N Operable Unit (OU) located on the

Hanford Site.. The two RODs are as follows

. Interzm Remedzal Actzon Record of Deczsron for the 100-NR-1 Operable Umt of the Hanford

| 00 N Area (Treatment, Storage and Disposal [TSD] ROD)

. .Im‘enm Remedial Actzon Recora’ of Deczszon fbr the 1 OO-NR-I and 1 00-NR- 2 Operab[e
Units* (100 -NR- 1/100-NR—2 ROD) _

The TSD ROD addresses contannnated soﬂs structures and prpelmes assomated W1th two TSD

{mits in the 100-NR-1 OU:. the 116-N-1 and 116-N-3 waste sites (F1gure 1). The 100-NR-1/
© 100-NR-2 ROD addresses all of the other remaining soil waste sites in the 100-NR-1 OU as well

as the 100-NR-2 groundwater OU. EPA, Ecology, and DOE approved the TSD ROD 111 January

12000, and the 100-NR-1/100-NR-2 ROD was approved m December 1999

.Tlns ESD is requrred for the followmg reasons

'l. : The selected rernedy in the TSD ROD allows for con51derat1on of eight “balancmg factors

- to deterrmne the extent of additional excavation needed in situations where residual
contamination exists: ‘below the engmeered structure and at a depth greater than 4.6 m (15 ft).
‘The TSD ROD selected remedy also states, “The application of the criteria for the batancing -
factors will be made by EPA and Ecology on asite-by-site ba315 > The Trr—Partles agreed to

. EPA, Ecology, and DOE, 2000, Interzm Remedial Action Record.of Deczszon for the- ]OO-NR—I Operable Umr of

the Hanford 100-N Area, Hanford Site, Benton County, Washington, U.S. Environmenta Profection Agenéy, -

‘Washington State Department of Ecology, and U.S. Department of Energy, Olymp1a, Washington (also known as
the “TSD ROD™).

ZEPA, Ecology, and DOE, 1999, Inrerzm Remedial Action Record of Decision for the 100-NR-1 and 100-NR-2

~ Operable Units of the Hanford 100-N-Areq, Hanford Site, Benton County, Washington, U.S. Environmental

Protection Agency, Washmgton State Department of Ecology, and U.S. Department of Energy, Olympla

- Washington (also known as the “100-NR-1/ 100-NR-2 ROD™).

1



" invoke the balancmg factor ana]y31s at the 11 6~N 1 waste site only to determine the extent of

_add;tttonal excavatron ata depth greater than 4. 6 m (1 5 ft) through preparatron of this ESD

- 2...To rewse the annual 1nst1tutrona1 control (IC) reportlng requlrement in both the TSD ROD
*and 100-NR-1/100-NR-2 ROD selected remedies consistent with the reporting requrrements
contarned in the Sztewzde Institutional Controls Plan for Hanford CERCLA Response
' Acnons '

: ifedial action objective (RAQ) that resudtial contamination will not:
exceed maxrmum contam it levels (MCLS) for protection of groundwater ‘The ROD stated -
that protection could be’ demonstrated using modeling. The Tn-Part1es previously agreed to use
~ certain standard assumptions in the RESidual RADioactivity (RESD) model. - One standard
assumption is, 76 cm/yi (30 in./yr) of irrigation. This ESD provides notice and justification for a
change removing the irrigation assumption from the modeling at the 116-N-1 waste srte as well
as prohlbrtrng irrigation based on the balanclng factor evaluatron R

‘The “balancmg factors” are a set of elght criteria spec1ﬁed in the TSD ROD and are provrded in
'Table 1 of this ESD. Because this intetim action will leave resrdual contarination at a depth
greater than 4.6 m- (1 5 ft), a “balanCing. factors evaluation was performed to° detennme the

. extent of remediation. The balanclng factors evaluatron (Table 1) indicates that ICs ds requtred

by the TSD ROD, 1nclud1ng a prohibition on 1rr1gat10n will protect human health and‘the" -

" environment. The reasonably expected future uses of this aréa do not include uses 1nvolv1ng

.irrigation.. The TSD ROD is changed to 1nc1ude a proh1b1t10n on 1mgat10n consrstent w1th the
balancrng factors criteria. : :

_ Addltlonally, the TSD ROD a:nd 100-NR-~ 1/ 100-NR-2 ROD requlre submittal of a report on the
effectiveness and nnplementatlon of ICs for'the 100:NR-1 and 100-NR-2 OUs to Ecology by -
July 31 for the preceding calendar year.' This ESD shall allow the antiual IC reporting
- requirement to be performed as part of the annual Sitewide IC report. The DOE will comply.
with both ROD requirements to submit an annual IC report by including the. mformatlon in the
7 annual Sitewide IC report. This report is requlred by the Sitewide Institutional Comrols Plan for
Hanford CERCLA.Response Actzons ThlS change is con51stent W‘H:h EPA’S S-year ROD rev1ew
3 corrducted in 2001 ' P -

"The Tn-Partles are issuing this ESD in accordance with Sectlon 117(c) of the Comprehenszve
- Environmental Response, Compensation, and Liability Act 0f 1980 (CERCLA) and- - :
 Sections 300 435(0)(2)(1) and 300.825(a)(2) of the “National Oil and Hazardous Substances

Pollution Contmgency Plan” (NCP) ‘The ESD allows for changestoan approved remedy that

does not ﬁmdamentally alter the overall cleanup approach The purpose is to provide public
. '_,notlce on the srgmﬁcant changes identified above and the mformatlon that led to making the’

- _changes F ollowmg a 30-day public comment périod, the Tri-Parties will' consider publi¢:
comment before issuing the ESD. The ESD will become part of the Administrative Record
for the. cleanup dec1s1on for the 100-N Area of the Hanford Slte The Admrmstratwe Record is
' avarlable for rewew at the followrng locatron ' w . Lk

- DOE-RL 2002 S:zewzde Imrmmona] C'om‘ro!s Plan for Hanﬁ:rd CERCLA Response Actzom, DOE/RL 20{)1 -41
Rev 0,US. Department of Energy, Richland Operatmns Oﬂ'rce chhland Washrngton R




Admuustratwe Record i ,
2440 Stevens Center Place, Room 1101 L
Rlchland Washmgton_ 99352

(509) 376-2530 L

"Attentmn Debbi Isom Lo

Apphcatlon of the Crltena for Balancmg Factors io Determme Extent of Remedlatlon

Clea:nup act1v1t1es to remove treat and chspose the top 4. 6 m (15 ft) in the 116 N—l wa,ste s1te '
are in progress. This site is contaminated with cesium-137, cobalt-60, europ1um—154 -
europium-1535, plutomum—239/240 stronttum—90 and other contaminants. Under the TSD ROD
removal of contamination below 4.6 m (15 ft) is also discussed. Prewous evaluauon inthe . '
100-NR-1 Treatment, Storage, and Disposal Units Corrective Medsures Srudy/Closure Plan®
(CMS/CP) indicates that removal of contaminated soil to a depth of 4.6 m (15 ft) would meet the
RAOs specified in the TSD ROD; including the RAO for groundwater protection for .- .
contamination below 4 6m( 15 ft) However, based-on further evaluation of data below 4, 6m.
(15 ft) from’ boreholes drilled in 1996 in the 116-N-1 waste site, using the RESRAD model with _
irrigation, the MCL for strontium-90- Would be exceeded and does not meet the RAO for - -
protectton of groundwater

Flgure 2 shows a conceptual model of the 116-N-1 waste: szte Based on the apphcauon of
RESRAD, the waste site is divided into. three separate layers for modelmg fo demonstrate _
compliance with the RAOs. “Layer A™ averages approximately 1,802 pCi/g of strontxum—QO
“Layer B” averages approximately 791 pCi/g of strontium-90, while congcentrations in “Layer G
average approximately 78 pCi/g of strontium-90. "The average strontium=-90 concentration in the ,
- excavation area above Layer A is 2,597 pCi/g, which will be removed and disposed. The -
RESRAD modeling results show that soil contamination only in Layer C (Figure 2) would cause
.stronttum—QO to-exceed the MCL for protection of the groundwater. The MCL for stront1um—90
in the groundwateriis 8 pCl/L; and the RESRAD model calculates a d;tscharge concentration of -
strontium-90 to the groundwater interface of 37.5 pCv/L. Based on these results, excavanon
would need to continue an addltlonal 20 m (65 ft) to the groundwater table to remove Layer C
No additional radionuclides or,chemicals remaining in Layer A; Layer B, or Layer C would
exceed the standards for protecnon of groundWater _ .

The rural—re51dent1a1 exposure scenario- presented in the TSD ROD assumes the appheatmn of |
-0.76 m/yr (30 in. /yr) of irrigation- water from an offsite, uncontaminated source. The RESRAD
. modeling results show that the modeled strontiwn-90 discharge to groundwater Wlthout Ll

irrigation is 5.5 pCl/L which achieves the RAO and is below the MCL of 8 pCV/L for .

- strontium- 90 . L . -

_Th-e TSD ROD stat_es:- -
Institutional controls and long-term monitoring will be requzred where wastes are leﬁ in

- place and preclude an unrestricted land use. Institutional conirols selected as part- of .
this remedy are: deszgned tobe conszsrent with the interim action nature. of this. ROD

DOE RL 1998, JO0-NR-I Treatment Storage andDzsposal Units Corrective Measures Study/Clasure Plan,
DOE/RL 96-39,Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland, Washmgton
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Additional measures may be necessary to ensure long-term viabflity of instiru_ﬁonal
controls if the final remedial actions selected for the 100 Area does not allow for .

unrestricted land use. Any additional controls will be. Speczf ed as part of the f nal
remedy :

~ The TSD ROD and 100-NR-1/100 'NR 2 ROD waste sites will remain-under the control of DOE
for the remaining duration of the interim remedial action. The ICs will be maintained in
accordance with both RODs and DOE’s Sitewide IC plan. ‘Pursuant to.this ESD; those controls
now include a prohibition on irrigation only at the 116-N-1 waste site. Additional ICs may be

' requlred as part of the ﬁnal remed1a1 action to. ensure long-term V1ab111ty of ICs

: Rev1s1on of the Annual Instltutlonal Controls Reportmg Requlrement (TSD ROD and
100-NR-1/1(}(I-NR-2 ROD) AL

The TSD ROD and IOO-NR-I/ 100-NR—2 ROD state that :) report on the 1mp1emen1at10n and
effectiveness of ICs forthe 100- NR 1 and*100-NR-2 OUs shall' be submitted to Ecology by -
July 31 for the precedmg calendar year. Howeéver;-the Sitewide Insntutzonal Controls Plan fer :
Hanford CERCLA Response Actions, approved by ‘the Tri-Parties in' July 2002, ‘establishes an-
annual Sitewide IC report due in July 2003, and by September 30-each year thereafter.

. This ESD revises the reporting reqmrements for the TSD ROD and the IOO-NR-I/ 100-NR;

ROD to allow DOE to fulfill the annual IC reporting requirements for the IOO-NR-I and .
100-NR—2 OUS as part of the requlred an:nual reportlng on Slterde ICS

SITE HISTORY CONTAMINATION AND SELECTED REMEDY

The 116-N-1 and I 16-N-3 waste sites recelved radloactwe 11qu1d waste contammg act1vat10n and

fission products, as well as ‘small quantities of cotrosive liquids and laboratory chemicals - _

- generated by various N- Reactor operatlons (Figure 1).-The 116-N-1 waste site, which-was in -
~operation from 1963 t0 1985, is 88 m (290 ft) long by 38 m (125 ft) wide by 1.5m (5 ft) deep::-
The contaminants of concern ifr the surface soils were derived from data in the 700-NR-1
Treatment, Storage, and Disposal Units Corrective Measures Study/Closure Plan.. The " .
radionuclides of coneern include cesium-137, cobalt-60, europitm=154; europium-155;
plutonium-239/240, strontium-90, and tritium. The 116-N-1 waste site is actively undergomg

remediation, which began in Octobet 2001 Contaminated soil in the: top:4.6:m (15 ft) is-being
removed and dlsposed as required by the TSD ROD. This represents a significant mass of the
contammatlon as nearly 130,000 tons of contaminated $oil have been removed and dlsposed o .
date, with an additional 120,000 tons of contaminated soil removal eéxpected over the next -
18 months. This contamination removal in the top 4.6 m (15 fi) represents approximately. .-
3,283 Ci. This action complies with the TSD ROD requirement for removing the contamination
in the top 4.6 m (15 ft) below surrounding grade or the bottom of the engineered structure, which
contams a s1gn1ﬁcant mventory L _

The 116-N-3 waste site. operated from 1983 to 1993 and is 76.m (250 ft) by 73 m- (240 ﬂ) by

1.3 m (4 ft)." Remediation of the 116-N-3 site was completed in. 2001, and approximately
~'154,578 tons of contamination were removed and disposed.- Cleanup actions meet the _
requirements (i.e., RAOs) of the TSDROD using the RESRAD model with irrigation applied.'




~ The 100-NR-2 groundwater OU, which is conta.mJnated with stroptium-90, runs beneath the
116-N-1 waste site, as well as the entire 100-N Area. A pump-and-treat system has been
operating for over 5 years.. The system creates a hydraulic barrier, thereby reducing the amount

- of strontium-90 contamination efitering the Columbia River. The extracted groundwater is
 treated to remove approximately 90% of the strontium-90 withdrawn from the aquifer, and the
treated water is reinjected farther away from the Columbia River. Opera‘oon ofthe pump- and-
treat system is expected to continue as required by the 100-NR-1/ 100-NR-2ROD. The . =
strontium-90 concentrations ini the groundwater have been detected as. high as 14, 700 pCi/L but
the current, average concentratmn is approxunately 2,000 pC1/L

The selected remed:les estabhshed in both the e}ostmg TSD ROD and 100-NR-1/100-NR-2 ROD
. remain unchanged with the exception that this ESD removes the July 31 annual IC reporting
requirement in both RODs anid requires the report to be submitted as part of the annual Sitewide -
IC report required by the Sitewide Institutional Controls Plan for Hanford CERCLA Résponse
Actions. Additionally, this ESD requlres ICs to-include the prohibition of: Hﬂgailon atthe =
116-N-1 waste site.: The presumed application of 76 cm (30 in.) of irrigation in the riral- =
residential exposure scénario (TSD ROD) for the 116—N-1 waste s1te will therefore be

eliminated. N _ . -

The prohibition on irrigation for the 116-N-1 waste site remains consistent with the reasonably
~expected future land use based on the F mal Hanford Comprehensive Land-Use Plan s

Environmental Impact Stateinent (CLUP)® and the Hanford Reach National Monument. In order

to reserve the Hanford Reach for the purpose of protecting the ecologlcal cultural, natural o

resources, and lands, President William Jefferson Clinton established the Hanford Reach

National Monument Thls action oceurred after the issuance of the TSD ROD. '

The purpose of the CLUP is 1:o faclhtate the dec1510n—ma.k1ng process rega:rdmg the I—Ianford _
Site’s uses.and facilities over at least the next 50 years. Additionally, the overall goal of the o
CLUP isto balance the continuing land-use needs at the Hanford Site with the de51re to preserVe -
important ecological'and cultural values of the Site and allow for economic development The
Record of Decxszon Hanford Comprehensive Land-Use Plan Environmental Impact: Sratement
(HCP EIS) (CLUP ROD) identifies the 100-NR-1 OU within the geographic area of the'
Columbia River Corridor. ‘The remediation and restoration efforts in the Columb1a Rlver
~ Corridor are expected to return the lands to undeveloped, natural.conditions over the next
75 years. Restrictions on certain activities may continue to be required to prevent the
“mobilization of contaminants, the most likely example of which is the restriction of activities that
- discharge water to the soil or involve excavating below 4.6 m (15 ft) The CLUP'identifies the
100-N Aréaasa‘ “preservation” land-use designation. The. preservanon land-use des1gnatlon .
specifies the management of the land for the preservation of archeological, cultural, ecological, .

and natural resources, while prohlblt:lng new consumptive uses (mlmng) and 1nmtlng pubhc -
ACCess.

> DOE, 1999 Final Hanford Comprehenswe Fand-Use Plan Enwronmem‘al Impact Sraremem, DOE/ELS—O222F
U 8. Department of Energy, Washington, D.C.

SEPA, Ecology, and DOE, 1999, Record of Decision: Hanﬂ)rd Comprehensive Land-Use Plan Envirormental *
Impact Statement (HCP EIS}, U. S Environmental Protection Agency, Washmcton State Dcpaatment of Ecology,
and U.S. Depariment of Energy, Olympla Washington.



BASIS F OR THE DOCUMENT o '_

The RESRAD modelmg indicated that the lowest soil column layer beneath the 116-N—l waste
site (Layer C, Figure 2) contributes 37.5 pCl/L of strontium-90 to the groundwater, which - .
exceeds the 8 pCi/L MCL for- strontium-90 if 76 cm (30 im. ) of irrigation per year is presured.
However, ~applying t the RESRAD model without presuming irrigation shows strontiu-90 levels
leachmg to the groundwater of 5. 5 pC]J’L Wh1ch meets the MCL of 8 pC}/L for strontlum 90, -

The TSD ROD identifies elght balancmg factors to determme the extent of add1t10nal excavatlon
needed in situations where residual contamination is present below the engineered structure at a
depth greater than 4.6 m (15 ft): Four remedial technologies and methods were screened for.
further- evaluatmn through the balancmg factor analysis: (1) excavation to groundwater by -
conventronal methods currently’ deployed at the 116-N-1, 2) exeavation to groundwater by soil -
augering, (3) a subsurface bartier, and (4) the use of ICs to prevent irrigation: These methods.
{other than the currently deployed convent1ona1 excavation) were chosen in order to provide a
basis for comparlng the balancmg factor data and completing the evaluation, and not for. the- -
purposes of selecting a new remedy. “This evaluation is summarized in Table 1 of this ESD.

A summary of the assumptions used in cost estimation for the excavatlon and contamment
methods is presented in Appendlx A of th1s ESD.

Additionally, DOE performed research on the’ avallab111ty of rémote excavatton technology and
identified three primary areas of apphcatlon decontammanon and decomm1ss1on1ng (D&D)
7 unexploded ordnance and mlmng : S .

Remotely controlled excavators are commonly used for D&D of radioactively contaminated sites
- where there is‘a high dose rate. They are also used at Department of Defense sites where
unexplocled ordnance is present. Worker safety is-thé primary concern in both apphcanons 50 .
the technology is not required to'show “high” production rates or “low” costs compared 1 to.
industry standards for the excavation of hazardous waste or-radioactive low-level waste. - . - *
Standard cost- estnnatmg databases (e.g., RS Means and U.S. Army Corp of Engmeers databases)
do not include productlon rates and unit costs for these technologies because they are:
nonstandard applications. The lack of a cost basis constitutes exeluding these technologies from :
the balancmg factor analysis; however DOE collected mformatlon on operattng expenence to
continue the evaluatton o : : : :

' Remotely operated excavators have been used at both the Idaho Natlonal Engmeermg and
Environmental Laboratory (INEEL) and at the 100-F Area of the Hanford Site.: INEEL staff .
stated that as a general rule of thumb, using remotely operated excavators costs four times' more
than usmg conventional methods. Based on field experience at Hanford’s 100-F Area, the -
remote excavation equipment éxperienceéd frequent breakdowns and was difficultto keep .
operational for extended periods of time. Field staff also indicated severe limitations when usmg
remote excavators at a large-scale soil excavation sites such as at the 116-N-1 waste site. The
~ remote equipment in use at the 100-F Area provides an excavator bucket capacity of 0.19 m
'(0.25 yd*), while conventional equipment routinely has a capacity of approximately 2.7 m’ _
(3.5 yd?)_ production rates would be substantially lower with remotely operated equipment. One
Department of Defense site used remote excavation on'a much smaller scale than at ll6-N-'I and
calculated a production rate of 241 tons per day. Excava‘uon to groundwater at the 116-N- I
waste site would require removal of an additional 458,561, tons of soil. This would: require
1,902 working days based on the production rate of 241 toris per day, which equates toan .
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 APPENDIX A

~ ASSUMPTION SUMMARY INFORMATION
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The balancing factors analys1s deterrmned that both methods-of excavauon to groundwater
(1) had significant impacts to the protection- of human health and the environment and- Worker
safety, (2) had the potential to impact the sizing of the ERDF by requiring nearly an entire new

- ERDF céll to accommodaie the added waste volumes, and (3) significantly increase the cost of - . |

remedratron and duration. Tmpacts'to uman health and the environment 1nclude worker:
- exposure t0 srgmﬁcant radiation doses-and the' requlrement for additional backfill material to .
establish niew horrow pits, resultmg in excavatioit of additional undisturbed land that could

- potentially. impact ecologrcal or cultutal résotirces; - Impact to the-environment from exeavatrng', o
' to groundwater are significant because at those depths; a 2:1 slope would be required to prevent . .

cave-in of soil material for worker protection: Additionally, this would increase the surface -
footprint needed to excavate deep, which would result in the partial destruction of the Mooli- -

. Mooli, which are a series of geologrc knobs and kettles caused by cataclysrmc ﬂoodmg that are - :' |

culturally 51gn1ﬁcant to the Wanapum located near’ the end of 116-N-l :

“The statements relatmg the S1gn1ﬁcance of Mooll Moolz are attrlbuted to the Wanapum because B
they have ‘specifically’ expressed their views opposing destruction during consultations relating to» .

the remedial action.. Based oft’ d1scussmns with the Wanapum, the Mooli-Mooli is a-cultural .

landscape that contains legends stories, and-spiritual power that.rémain important in. contmuance g

of their réligion, traditions; ‘and heritage. It isan ated where youths, ds yourng as 5:to 6 years of.
age, were sent to conduct vision quests, which is a practice they would follow throughout, their -

lifetime in age-specific locations within the Hanford Site and the Columbia Basin., The mounds -

are a traditional: ‘place of power The Mooli-Mooli also has cultural and religious srgmﬁcance to
other Native American commumtles with ancestral ties to the Hanford Site, such as the Nez..
Perce’ Trrbe the Confederated Trlbes of the Umatllla lndlan Reserva’uon, and the Yakama .
Nation. - : : o R T S o

~ The balancmg factors analysis ‘demonstrates that the use of ICs to proh1b1t lrrlgat_ton rather than

excavatmg add1t1onal contaminated soil below 4.6 m (15 ft) prevents an additional 11,000 mrem ..

worker exposure to radiation, remains ‘protective of human health and the environment; is cost- -
effective, does not add additional ERDF cells, and does not hegatively impact ecologicalor. - -
cultural resources (e.g., the Mooli- Mooli). The balancmg factors analysis is also consistent with

 the reasonably. expected future land use identified in the CLUP ROD. The CLUP ROD identifies -.

the 100-N location as‘a preservatron area and also states that it may be necessary to.restrict.

-~ certain actrvmes to prevent the mobilization of contaminants, the most likely exanple of wluch
is the restriction of activities that’ d1scharge water to the soil or involve excavating below 4.6 m-
(15 ft). Therefore, prohrbrtmg mgatron at the 116:N-1 waste site is consistent with the CLUP
ROD. Furthermore, preserving thé Mooli-Mooli cultural resource is also consistent wtth the
Executwe Order for the’ Hanford Reach Na‘ﬂonal Monument : :

DESCRI_PT_ION O_F SIGNIFICAN_T- DIFFEREN-CE_S TR
TSDROD:

1. Add to the selected remedy, “DOE shall prohibit irrigation at the 116-N-1 draste site and o

eliminate 1rr1gat10n from modelitig at'1 16-N-1, based.on the. approved ESD; whlch 1dent1ﬁes '

addltlonal excavatlon greater than 4 6m (15 ft) is not requlred T




2. Revise the annual institutional controls reporting requirement in the selected remedy to state,
“DOE will.evaluate the implementation and effectiveness of 1nst1tut10nal controls for the
100-NR-1 Operable Unit on an annual basis. The DOE shall submit a report to EPA and
Ecology by July 31 of each year, or as required by the S:tew:de Institutional Controls Plan -

- for Hanford CERCLA Response Action, summarizing the restlts of the evaluation. for the

. preceding calendar year. Ata minimum, the report shall contaln an evaluation of Whether or '
not the institutional control requirements continue to be mét and a description of any
deﬁc1enc1es discovered and measures taken to correct problem's

100-NR—1/ 100-NR 2 ROD

1. Rev1se the annual institutional controls reportmg requirement: in the selected remedy to state, -
- “DOEwill evaluate the implementation and effectiveness of institutional controls for the
100-NR=1 Operable Unit on an annual basis. The DOE shall submit.a report to EPA and-
Ecology by July 31 of each year, or as required by the Sitewide Instztutzonal Controls Plan '
' for Hanford CERCLA Response Action, summarizing the results of the evaluation for the
;precedlng calendar year. At a minimum, the report shall contain an evaluation of whether or
“not the institutional control requnements continue to be met and a description of any
: deﬁ01enc1es dlscovered and measures taken to ‘cotrect problems

SUPPORT -AGENCY COMMENTS

Byi 1ssuance of this ESD, the Tn-Partles concur w1th the 51gr11ﬁcant dlfferences 1dent1ﬁed above )
and the ba]anclng factors analy51s ' _ :

STATUTORY DETERNIINATIONS

ThlS mod1ﬁed remedy satisfies CERCLA See’uon 121 The interim remedy selected in the TSD
"~ ROD and the: 100—NR—1/ 100-NR-2 ROD, as modified by this ESD, remains protective of human
health and the, envn‘omnent, comphes with Federal and state requircments that are applicable or
relevant and appropnate to remedial actions; is cost-effective, and uses pennanent solutlons and
alternative treatment technolo gles to the maxinum extent practlcable

PUBLIC PARTICIPATION

The public part:lc1pat10n reqmrernents set forth in Sec’non 300, 43 5(0)(2)(1) of the NCP are met
“through issuance of this ESD. In add1t1on, a 30-day public comment period is bexng prov1ded in
accordance Wlth the TSD ROD prior to making a final determmatlon ' .



Balancing Factor _Criteria

Table 1. Balancing Factors Analysis.

- Excavation with Convenfional
Methods to Groundwater and -

‘Maintain Irrigation (30 in/yr) .

Excavation with Soil
Augering to
Groundwatey and
Maintain Irrigation
_ (30 in./yr) .

Subsurface Barrier and
Maintain Irrigation
(30 in./yr) -

Prohibit 30-in./yr Irrigation
(30-in./yr)-and Maintain
Institutional' Controls B

Reduction in Risk by Decay of
Short-Lived Radionuclides
(half-life [ess than 30.2 years).

All contaminated soil is removed and .-
no additional risk reduction oecurs from’
| radiodctive decay. o

Is the radionuclide short-lived? |

All contaminated soil is
removed and no additional
risk reduction occurs from

| radioactive decay.

Contaminated soil remains below the
barrier, but the barrier prevents
mobilization of soil contaminants-to
ensure protection of the gronndwater.
Additional risk reduction occurs due’
to radioactive decay of strontium-90

"as well as cesium-137 and cobait-60,

Contammated soﬁ remains at depths
greater than 4.6-m (15 i), but witholit
frrigation to mobilize cantemination;
the groundwater is protectf;d

| Additional risk feduction oceurs due.

to radioactive decay of strontium-90-
as well as cesium-137 and cobalt-60;'

Protection of Human Health
and the Environment

Th1s method is protective but requires

extensive backfill material due to the

extenit of excavation, which requires;
‘| additional borrow pits. This would

incur added envxronmentai damage ta

3 und:sturbed areas..

“| This method is protective but

requires extensive backfill

"{ material due to the extent of
*| excavation, which fequires

additional borrow pits. This
would incur added '
environmental damage to-
undisturbed areas, -

This method is protective in reducmg
the amount of water leaching "
strontiinm-90 into the groundwater.
No additional borrow pits would be
necessary for baclcf illing the

‘excavited area. -

This method is protectlve m that -
prohlbltmg irrigation prevents .
leaching of soil contaminants and -
cnsures groundwater protectlon No
additional borrow pits would be

| necessary for backﬁlhng ‘the

excavated area.

Remediation Costs (estimated):

$54 3 million (32 add1t1onal months to:
complete) .

| $105.1 million (62 additional

months to complete),

$5.7 mllhon (12 addltlonal months to .

complete)

Mlmmal eost is. necessary to mamtam
and ensnre instititional. contro!s

Sizing of the ERDF

-+} ERDF expans:on necessary :
| Approximately 0.75 new cells would he
] wsed 1o accept addmonal waste: from the

116-N-1-site.

ERDF expansion necessary.
Approximately 0.6 of new
cells would be used to accept

waste from the 116-N-1 site.

ERDF expanslon ot necessary from
the minimal additienal waste from
the additiorial 6 m (20- -ft) fo ensuire
that the barricr covers the waste ite.

ERDF expansion not neeessary,_ _

. Worker Safety

| Safety concerns with extengive personal
| protéctive equipment {PPE) requn'ed '

{Anti-Cs and industrial safety); -
Radiation exposure is estlmated at -

411,000 people Mmirem.

Safely concerns with
extensive PPE requlred (anti-

o Cs and industrial | safety).

Radiation exposure’is
estifhiated at 500, 000-i-
| people-mrem. -

Radiation éxposure is eStll‘nﬂth at
<500 people—mrem )

| No additionat worker exposureéto |

radiation, and safety concems are
minimized.. :

Presence of Ecological and
Cultural Resources

Soﬂ removal ‘would impact the Modzw :
Mooli (east end of 116-N-1) without

: extensive and costly shoring. This-cost

is not included above. The Wanapum: -
do not want the Mooli-Mooli impacted.,

Augermg would haye

minimal 1mpact to the Maolz~ :

Mool:

Barrier installation would,have :
minimal impact to the Mooli-Mooli.

No impacts.oceur to the Mooli-Mooli.

Use of Instltutlonal Controls

"~ (ICs)

" | Institutional controls identified in the -
TSD ROD would remain unchanged. - .

Instltht;onal controls .
identified in the TSD ROD
would remain unchanged o

instmmonal controls ldentlﬁed in the
TSDROD wonld rémain unchanged,
but other ICs may be necessary in the
final ROD to protect the barrier. -

lnstltutlonal controls 1dent1ﬁed in the
TSD ROD wouild remain tinchanged,
but one. addmonal IC isadded to .
prohibit irrigation at the 116 -N- 1
waste site.- ‘ L

8.

Long-Term Monitoring Costs

No jmpact. -

1 No impact.

Cost is included above in row 3

No impact. =
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Figure 1. 100-NR-1 Operable Unit.

Figure 2. 116-N-1 Conceptual Subsurface Cross-Section.
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 APPENDIX A

~ ASSUMPTION SUMMARY INFORMATION
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Table A—l Assumptmn Summary: Excavatlon to Groundwater (Conventwnal}

Item T E S e Assumptxon
Excavate and stockpile clean . | Assumeé?':l_ slope. .
overburden, then return to excavation ' L
Excavate and stage for transport ' Assumes that entire footprmt and additional 30% of soil beyond
contaminated soil, . : excavanon footprmt is contanunated _
Transport' and disposal of  © Assumes 458,562 addltlonal tons transported and d1sposed and
contaminated soil in the ERDF. . constructlon of ERDF capacity.
: .Backﬁi_l from onsite borrow pit o 'Assumes borrow pit less-than-ﬁ kan from waste site.”
'.Project support - - | Includes radiation control technician, health and safety, field. overs1ght

engineering and environmental, waste management, and samphng and *
analy’t]cal costs for the 32-m0nth duration.’

Assumes traditional excavation meﬁhods currently used. Generalized conceptua[ excavation Cross sectlon shown
below.

Top of Excavation .

Clean Clean

- 211 Slope

S

EO12014.2

Contaminated
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Table A-2. Assumption Summary: -Soil Removal by Augering to Groundwater.

o ‘Itein _ T Assumptlon e
Augering ' ‘ 'Assumes 2-m-d1ameter holes with 1-m-diameter holes in between
‘ " This equates to approxlmately 2,283 holes 2 m each), and 2 553 holes s
(1 m each) over the entire excavatmn foot:prmt iR
Grouting Grout dlsplaoes sod m the holes. Assumes a batoh plant is set up

| onsite: -

Transport and disposalof
contaminated soil in the ERDF

' 'Assumes 349 007 additional fons trafisported and d1sposed and
'construct}on of ERDFE capamty

Project support

| “Includes radiation control techmc:an health and safety, ﬁeld overmght _
‘engineering and environmental, waste management, aud sampling and

analytkcal costs. for the 62—month duratlon

. L.’

Four large bore (2~m) machmes used in t!us estlmate Only 98% of the contammated soil will be removed due fo the
* circular nawre of holes Basw layout pattern is shown below

P

CED120141
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Table A-3,

Assumiption Summary: Subsurface Barrier.*

| Ttem

Assumption

'Excavate and stockpile clean
overburden, then retim to
-excavation

-Assumes 1.5:1 slope, removal of additional 20-ft perlmeter around
entire waste site 10 reduce lateral infiltration.

| Excavate, transport, and disposal of
‘contaminated soil in the ERDF

Assumes 6,392 additional toris of contaminated soil transported aud
| disposed and construction of ERDF capacity.

Backfill lowest 'léyer from onsite
borrow pit -

Assumes borrow pit less than 6 km from wast_e site.

Inétaii 2-ft clay liner excavation

RS Means Environmentql Cost Data.

-Install 80-mil HDPE geotextile Imer
above clay layer - :

RS Means Environmental Cost Data.

Project support

Includes radiation éoﬁtrol techni'cian, health and séfety, field oversight,
engineering and envirommental, waste. management and samplmo and

a

Top of Backiill

analytical costs for the 12-month durahon

Generahzed conceptual cross sect10n shown below

Original Excavation

N7

Clean Eili

B

- 2 ft. Thick
- Clay Layer

. o '
Excavation Floor j«——7—

- 208,
Additional

Perimeter 02120144
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Signature sheet for the Explanation of Significant Difference fo the 100-NR-I Operable Unit
Treatment, Storage, and Disposal Interim Action Record of Decision and the 100- NR-1/ _
100-NR-2 Operable Unit Interim Action Record of Decision between the U.S. Department of

Energy and the U.S. Environtmental Protectlon Agency, with concurrence by the Washmgton

- State Department of Ecology

‘Mike Geatheard T | - Date
Regional Administrator, Region 10 '
- U.S. Environmental Protection Agency
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* Signature sheet for the Explanation of Significant Difference to the 100-NR-1 Operable Unit
Treatment, Storage, and Disposal Interim Action Record of Decision and the 100-NR-1/
100-NR-2 Operable Unit Interim Action Record of Decision bétween the U.S. Department of
Energy and the U.S. Environmental Protectlon Agency, with concurrence by the Washmgton '
State Depa;ﬂ:ment of Ecology

KeithKlein _ ' Date
Manager, Richland Operations .
U.S. Department of Energy
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Signature sheet for the Explanation of Significant Difference to the 100-NR-1 Operable Unit
Treatmient, Storage, and Disposal Interim Action Record of Decision and the 100-NR-1/ -
100-NR-2 Operable Unit Interim Action Record of Decision between the U.S, Department of
Energy and the U.S. ‘Environmental Protection Agency, with concurrence by the Washmgton
State Department of Ecology. - '

Michael Wﬂson o N - Date
' Program Manager, Nuclear Waste Program :
Washington State Department of Ecology
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